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Floods and Droughts in Central Asia

Reservoir- dam Floods in Akmola and Karaganda regions 2015
Upstream of Astana city Reservoir- dam
Upstream of Astana city Satrytobe town
Nura River
(PUA «HosocTun ~ 13.04.15) Mustafino town (A4C)

Floods in Akmola and Karaganda regions 2014 + Kazakhstan’s Situation

Kokpektin reservoir crash, Karaganda region
30.04.14
1.5 M cub m {Today.kz)
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What is ASR?

Injection Well Spreading Basin

Artificial Storage NG
and | Unconfined Aquifer

Recharge/Recovery —

Confined Aquifer

Aquiclude
Injection Well vs. Spreading Basins

ASR Is a water resource management
tool, using below ground storage of

water with the intent to recover water
at a later date.



MAR processes

°
A. Water collection F. Transformation unsaturated zone
B. Pre-treatment G. Transport saturated zone
C. Evaporation H. Transformation saturated zone
D. Clogging I. Recovery
E. Transport unsaturated zone J. Post-treatment
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Harringey London
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Salisbury, AUSTRALIA

Since: 2008

MAR type: Aquifer storage and recovery
Influent: Rain water

Final use: Agriculture (irrigation) ‘
Purpose: Maximize natural storage '
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Source: Stefan, 2012



Shafdan, ISRAEL

Since: 1977
MAR type: Infiltration basins

Influent: Reclaimed wastewater
Final use: Agriculture (irrigation)
Purpose: Water quality management
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Source: Stefan, 2012




Atlantis, SOUTH AFRICA

Since: 1979
T MAR type: Infiltration basins
=2 — Influent: Reclaimed wastewater
,);:\ Final use: Domestic (water supply)

Purpose: Maximize natural storage
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Landell Kabul Managed Aquifer Recharge
LM\MiRs (MAR) Project Introduction to MAR
for other ADB Projects




groundwater system

Recharge Boreholes -

It is the direct opposite of a pumping well.
recharge well pushes back surface water into the

, ASR Well 1
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SUGGESTED DESIGN FOR MANAGED AQUIFER RECHARGE BOREHOLE
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Secure | https:/Aswaw.ckrb.org/kabul/about
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Chitral-Kabul River Basin bUNIVER TY
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Satellite enhanced snow-melt flood and drought
FROM THE AMERICAN PEOPLE pradictions for the Kabul River basin with surface and ’/ \‘
groundwater modeling
About News Events Data Resources Contributors Partners Related Sources
A > Abou P Kahul Polytechnic
University

SATELLITE ENHANCED SNOWMELT FLOOD AND
DROUGHT PREDICTIONS FOR THE KABUL RIVER BASIN
(KRB) WITH SURFACE AND GROUNDWATER MODELING
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Satellite-Based Augmentation System (SBAS):
*Wide Area Augmentation System (WAAS - North America)
*European Geostationary Navigation Overlay Service (EGNOS)
*CDGPS (Canada and continental United States)

*MTSAT Satellite Based Augmentation System (MSAS - Japan)
*GPS-Aided GEO Augmented Navigation system (GAGAN — India)
+System for Differential Corrections and Monitoring (SDCM - Russia)
-Satellite Navigation Augmentation System (SNAS — China)
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DEM-DSM-DTM

Types of Digital Elevation Models (DEM):

A Digital Surface Model (DSM) provides elevations of the
surface water and the top of all earth objects.

A high resolution Digital Terrain Model (DTM), which
provides elevations of the bare earth-terrain relief and river
bottoms, Is valuable for many earth studies applications
requiring accurate water volume calculations, particularly for

flood studies.

4 Z, elevation S DSM
v R ¢ Digital Surface Model

4 Z, elevation )P s E




DEM-DSM-DTM

1. Stereo DEM-

DSM, calibration, 2. Bathymetry

(water depth )
model (BM)

verification, field
data




Garbage in, Garbage out (GIGO)

The output quality depends on
Input data quality
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Automated Sensor technologies
for storm water management
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DemoStand_03 (433422670)
Motor state: True
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Ultrasound liquid level: 37,48 cm
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Snow Storm water filtering
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Snow Storm water filtering
Tempelhof Airport — Berlin, German
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Reservoir- dam
Upstream of Astana city
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Snow collection, snow melt, filtration, MAR on
Astana Agro-Technical University agro field site
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In 2017 the snow melt water
accumulation system was
developed




Snow collection, snow melt, filtration, MAR on
Astana Agro-Technical University agro field site

, Variet Variety Recog'\rllized variety

Indicators «Xisen 3» «Xisen 6» «Nevsky»
Average yield 40 tons / ha 70 tons / ha 17 tons / ha
Average weight of | 120 gr. 150 gr. 80 gr.
tubers
Output of 75,5% 75,5% 70% At
Commercial 0 0 ° 6 varieties of potatoes
products were tested on the
Starch content 16% 16% 13% area of 35 hectares.
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Flood management
Mining pits for flood water
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Free web-hased mo
oourring during managed aquifer techarge

-

FREE WEB-BASED MODELLING PLATFORM

Managed aquifer recharge (MAR) represents the purposeful recharge of an aguifer for later water recovery or for environmental benefits. To meet various site-
specific requirements, different water infitration technigues are available, making MAR a reliable instrument for sustainable groundwater management. The present
platform provides a collection of free weh-hased tools aimed at planning, management and optimization of main components of MAR schemes:
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Floating Solar in China
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